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AN OUTFIT FOR BORING TAPROOTED STUMPS FOR 
BLASTING. 


By Harry Tuompson, 
Agriculturist, Office of Farm Management. 


INTRODUCTION. 


In using explosives to blast stumps from the ground in order to 
prepare it for farming, it is comparatively easy to place the charge 
under a stump having 
a semitaproot or a lat- 
eral system of rooting 
by boring or digging a 
hole in the earth to a 
point under the center 
of resistance and deep 
enough to give the de- 

Note Foweer « should be re- 


sired effect. ' a mowed from cartridges 
rage 
and tormped sondly 


PLACING THE CHARGE, Sw. chorge consists of 


from te to 3 pounds of 
20% powder 


When clearing land 
where most of the 
stumps are taprooted, 
as in the longleaf-pine 
regions of the South, 
it has been found im- 
practicable to place 
the charge in the earth 
outside of the stump, 
as this practice, because of the small size of the lateral roots, usually 
results in blowing the dirt away from one side and only cracking and 
slightly loosening the stump. 


Fic. 1.—Diagram showing a section of a taprooted stump and a 
charge in position for blasting. 


1 For methods of using powder in blssting cain see page 14 of ‘Cost and inettiintie of clearing land in 
western Washington,” by Harry Thompson, U.S. Department of Agriculture, Bureau of Plant Industry 
Bulletin 239, 60 p., 25 fig., 1912. 

NotTE:—This paper gives detailed information concerning a power outfit for boring taprooted stumps 
for blasting. In those sections of the country where such stumps are abundant it will be of value in reducing 
the cost of clearing land for agricultural purposes, 
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To get the best results when blasting these stumps, the charge must 
be placed within the taproot. To do this, a hole of sufficient size and 
deep enough to place the explosive at the center must be bored into 
the stump. The hole should be bored so deep that the center of the 
charge will be at or near the center of the taproot. (Fig. 1.) 

The hole should be started into the stump from 6 to 10 inches below 
the surface and should slant downward at an angle of about 45°. 
When stumps are blasted in this manner most of them will be broken 
off below the plow line. . (Fig. 2.) 


Fia. 2.—Result of blasting a longleaf-pine stump by placing a charge within the stump. 


Boring these holes by hand with a 1}-inch or 14-inch auger is 
heavy work and in some cases will require two men when a ship 
auger is used. 

POWER OUTFIT FOR BORING STUMPS. 


Several turpentine companies who are using the stumps of the 
longleaf pine for distillation purposes have assembled outfits for 
boring these holes by means of electric drills, with power supplied 
by a dynamo run by a gasoline engine and mounted upon a wagon. 

The outfit.—The outfit consists of the following: One 5-horsepower 
horizontal gasoline engine, one 3-kilowatt dynamo, all mounted on 
skids or a wagon and drawn by a team (fig. 3); two electric drills 
using 14-inch augers of the required length (fig. 4), together with 
the necessary cables for connecting. Augers 30 inches in length 
are commonly used, although it is often desirable to drill to a greater 
depth. For this purpose a supply of augers 4 feet in length is kept on 
hand. The longer augers break more frequently than the shorter ones. 
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The crew.—It requires a crew of six to run this boring machine, 
as follows: An engineer and driver, four drill men (two for each drill), 
and a cable man or boy. 


METHOD OF OPERATING. 


After the engine and dynamo have been securely mounted upon 
skids or a wagon, as shown in figure 3, the outfit is taken to the 
stump field, the engine is started by the engineer, and the drills 
are supplied with current from the dynamo. Each drill is operated 
by two men and can be used on opposite sides of the outfit for a 
distance of about 100 feet. The cable boy keeps the cables from 


Mia. 3.—Outfit for boring taprooted stumps for blasting. 


fouling on the stumps, logs, and underbrush. He also keeps them 
from kinking, which would cause the copper wires to break. 

When the hole is bored to the desired depth (see fig. 4), the drill is 
removed and a handful of chips put upon the top of the stump to 
show that it has been bored. 

An outfit of this sort drilled 500 stumps a day on an average during 
the month of May, 1913. The average cost per stump for the holes 
drilled was slightly less than 3 cents. This cost takes into account 
repairs, depreciation, and interest, as well as operating expenses. 

An outfit of this kind could be utilized for boring the stumps for 
burning by the method described by Ferris.’ 

Although the companies operating these machines do not usually 
attempt to blow the stumps from far enough below the ground surface 
for agricultural purposes, it is estimated that digging away the soil 





1 Ferris, E. B. Clearing pine lands. Miss. Agr. Exp. Sta. Bull. 159, 12 p., 4 fig., 1912. 
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near the stump to permit boring from 6 to 10 inches below the surface 
will not cost more than 2 cents per stump. 


RESULTS OBTAINED IN A TEST. 


In a test conducted by one of the companies operating a boring 
outfit similar to the one described, the dirt was thrown away from 
one side of the stump to a depth of 12 inches and the hole bored 
into the stump at least 10inches below the surface. Of the 100 stumps 
so blasted, 97 were broken off below plow depth. The roots of the 
remaining 3 stumps were easily cut out low enough to permit cultiva- 
tion. Slightly less powder was used upon these stumps than where 


Fic. 4.—Boring a longleaf-pine stump with an electric drill. A 30-inch hole has just been completed. 


the holes were bored at the surface of the ground. The total aver- 
age cost for digging, boring, and blasting was 22 cents per stump. 
This cost ‘does not include the disposal of the stumps, as the tops 
and roots were used for distillation purposes. 


Average cost per stump for digging, boring, and blasting. 


Digging hole 

Boring stump 

Cap and ft 

Powder (using an average charge) 
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GRADE OF POWDER TO USE. 


It has been found by those engaged in blasting the taprooted 
stumps that the lower grades of nitroglycerin powders are most 
economical. The higher grades have more of a disruptive effect, 
tending to shatter the stump, but they do not throw it out of the 
ground as well as the lower grades of powder. There is very little 
difference in the effect secured by using 20 per cent and 25 per cent 
powder. The 20 per cent powder is cheaper and is generally con- 
sidered the most suitable for stump-blasting purposes. 


COST OF THE OUTFIT. 


The following prices for an electric stump-boring outfit are f. 0. b. 
distribution point, and freight charges should be added to the place 
where used. 

Necessary equipment for boring stumps, with cost. 
5-horsepower gasoline engine 
3-kilowatt dynamo 
OCR UIC) OEUNIS 855 oo win ets fa Sidi ig BG Selec Tn 
i RUOOTE. GENE ON SENS. ooo. el cick bo Mee as Hae 
200 feet of cable 


PRAT ed ee Fas AS want Cn eal 3 te PN ree ee ee ae 
ROMER Sco accace cc a tis tea naan ete tae ere eka AE A os te 


Total 
CONCLUSION. 


By using one or more electric boring outfits it is possible in a very 
short time to bore a large number of stumps for burning or blasting. 
The number of longleaf-pine stumps per acre that had to be bored 
in the tests varied from 20 to 70. As an average of about 500 stumps 
a day can be bored, from 10 to 20 acres can be covered in one day, the 
maximum number of borings being possible where the stumps are 
thickest. 

The cost of clearing land with this outfit and the use of nitrogycerin 
powder will range from $5 to $18 per acre, provided the wood from 
the stumps and roots can be sold for enough to pay for their disposal. 


O 
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Crossties— ; 
chestnut, durability, requirements, demand, etc........-...-- 
RUNNER SENOS CREATE REIS SO Fons ro ete asia Sinan ess wim ayeiade Sie 
Cucurza, name for corn in Servia, importance, note..............-- é 
Curing, crimson clover hay, effect of rain, etc...............------ 


Dairy cows, silage as feed, rations, etc..........-.--.--------+---- 
Dark-tobacco districts, destruction of hornworms by means of arse- 


nate of lead, bulletin by A.C. Morgan and D.C. Parman. i 


DavuGHERTY, CHARLES M.— 
QTUICIG ON. OURO? WON CHONG oro css a. 2k 5 views cc od/cnwesngs 
BTEC 00) ENO WOE CONN CHOP | ono as ceed 5 nviniesagcyanjaegince 
paper on ‘‘Crop-reporting systems and sources of crop information 
RIV EGN COMIMERES 0 och soo stasis os aici le Bina 
Dean, W.S., and D. E. Earte, bulletin on ‘‘The classification and 
SPRITE MOON oa ico cides no al rio. cinabid Ue Se Cee 
Delaine Merino sheep, description, points of value, etc....-.-.....-. 
Derr, H. B., and C. H. Lang, bulletin on ‘‘Collection and preserva- 
tion of plant material for use in the study of agriculture”. . 
Devon cattle, characteristics, adaptability to South, etc.........-. 
Diplumbic. See Arsenate of lead. 
Dorset Horn sheep 
breeders’ association, address of secretary........--.---.------ 
_ esrrintian. VOI OL VEIUG, 1060s... 25 2a oss ncmsccdaceesenins 
rag— 
construction for cotton planting, directions and value. ......-.-- 
PEMA, GOW MIR, UETIOUND 6 2 6 oso 5 ie 5.0 ws nin sin enieiaw ene alas 
RTM 5, ara = chara Ss) hans eu wie nis = ols myopel ia mblorete aiahiaa 
split-log, construction and management. ...............------ 
Drags, road— 
construction from sawed lumber................--------++-++- 
two types, construction, illustrations, etc.........-..--------- 





Dry-land farming, increase, effect on supply of feeder cattle........ 5 


Duck eggs, incubation period.......... bakes anaes ese eae iy oe 
Durham cattle, polled, origin, characteristics, etc. ........---.---- 
Dovet, W. J. T., article on ‘Argentine corn” ..............+----+- 


Earte, D. E., and W. S. Dean, bulletin on ‘‘The classification and 


SUR OE NINOS oo Soa ea as sc nsaals. cies ca sale terlosiave < 
Eastern United States, winter-wheat culture, bulletin. ............ 
— 
PON io, os ares & a dw oe ose ben slaw ee nieUie dela misic ein é 
BRNO RES eect hots pace oS Sure eles Ear es sie ach oeal wea 
Eggs— 
containers for mailing, construction, illustrations, etc......--... 5s 
hatching— 
PARR MERBCLION ATG PROMI 86S oo oo cine Sn wicloe ssals cre siarer 
in incubator, moisture and ventilation requirements, sug- 
CN is eh etc fat as OE tet a ae rahe a taal 
natural and artificial, bulletin by Harry M. Lamon.....-. 
mailing— 
equipment, wrapping, cost, ete. -....--. 2-25.20 6se25e i 
NICU SORI Sor ig) Noor cig Ate Ro eid ona mean a ANE 
SOME IRRIININED lao csig a ogo a antes sr dnieid seus aie 
marketing by mail, contract between parties, suggestions. -..- - 
packing for slspmient, GireChions .-..- .--.~-.2- oo ceeecke cheese 
preservation in water glass, directions............----.-------- 
selection, care, and handling, for shipment by parcel post. -..-- 
shipment by parcel post, bulletin by Lewis B. Flohr.....-.... 
shipment by parcel post, experiments............-...--------- 
BRINIG. TACLAONE IT DRONA. oo oes 5 5 5 aie hn oe os 0 35-5 on ce nee aie 
SOREN REMAN ys a iets is Go. dig ok aie oS vide cae teas nse ee ede 
UN IUR De r is ge et ree ae ea ae ore Cee ad Dees sien 
Egyptian cotton— 
growing in Salt River Valley, Arid... <<... ewies nocccen ee cecess 


See also Cotton, Egyptian. 
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Europe, corn cultivation, production, area, etc................... 581 2-3, 5 
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PROC CURR a als ae ss Ales ou) arctan axon ede 578 24 
Explosives, use in clearing land, bulletin by Harry Thompson..... 600 1-5 
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animals, numbers, monthly variation.................-.....--. 590 8-9 
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REN OE TSAI CAMIORS 5252055 ooo esd So te She ee Sena ae 593 8-14 
OM JOGIONA ae os ie ito con oars ns eae ocean enn mcen 593 2-3 
use; Piitletin: by Ps IN. Canver <:2.5 2. cece sce ate Pet see 593 1-14 
labor— 
hours required, different sections, detailed statement, etc.. 584 9-10, 19 
wages, different sections, increase, detailed statements, etc. 584 7-9, 16-19 
products— 
PrseG OU oo shoes 453s ads cae aes oa desc aaee ete Oe 10-11 
pricetiond. Apri Mean. os Scns cuss secsltnimnooceseus 590 12-20 
prices to producers, May 1, 1913, 1914...................... 598 18-20 
PlICEs ONG. MAY: bine cece. oon conn ee oad eacpae es 598 7-8 
yield per acre, condition June 1, 1914..................--. 598 21 
sheep raising, breeds SUIADIA: << 56.05 <:5/-.0:5 oi. w onsicnoninne isons 576 10-16: 
Farming, systems to maintain soil fertility, remarks............... 588 12 
Fattening— 
CHIR BG OF BNOO S55 co eae c cca o wahane a nicer smtoenneaee 578 21 
Sige, manopemaent, Codk, ONC. ..<.sa8s 525s sa ehick tes wee sors 580 13-14 
Feed— 
CTUNGON-ClOVOE/ NAY, VALUC so 255220262 eterna cen es 579 5 
GPRM x TOM OUMIO 5 a acin. Sula eastb Se nein Se eta es Dee  eiee 588 15 
silage— 
composition of different: kinds. ..... 0.2... 2. ccesescceses 578 13-14 
making and feeding, bulletin by T. E. Woodward......... 578 1-24 
succulent— 
HB POreANCO 10 FANON 5 icon 5s'o. fetes ils- ao swanashete 578 14 
winter, for hogs, Pacific Northwest...........-...-....---- 599 15-16 
BOGGGE COLLIO. GECING HE SUDDIV 2 << -<csncccos sis v<ccocnatodeemee oid 588 2-3 
Feeding— 
Canvey FOR MONROE, «5s ao ict oot inne eciiodeaa ee ees Jteeesse 580 6-8 
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cost in corn belt, determination, etc..................---- 588 7-10 
KORIIAEMOU hos cinco s Ue ecto oad ano Re nes cee csins cine ce adece ss 580 6-9 
in corn belt, economical, bulletin....................---- 588 1-19 
WADDINNG Sooo oics sitence sess seaste sae ses sedaewener eet ees 588 9 
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Feeds— 
advanée in prices in cattle-feeding States.-.............---2.-- 588 1-2 
production in various regions of South.....................---- 580 3-4 
WHEE TOWOOE 0 = cosine ac ncieinie net ae aoa merase twain gers 599 15-16, 
21-25, 26 
winter, for hogs in irrigated districts..........--....-----.---- 599 26 
Fence posts, chestnut, advantages, utilization of dead timber, value. 582 21 
a, use in wheat growing, suggestions, experiments, etc..... 596 3-5 
Flax— 
crop, world’s, acreage and production, 1910-1912, by countries.. 581 26-30 
proaviction, Mistaresl notes: « 2%... 502/56: s0c Sos <3 Cake e as siete no 581 26-27 
seeding fine ibor and for seeds. 260.50 oo a Se Ss 581 26 
Ghia, THRONES oo ost ck os ae se he ee 26-27 
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Cotswold sheep, description, advantages, etc................... 576 
Dorset Horn Sheep, note 576 
HUB-WOOUSHOSP, CHATACIONBLICS. 2/000. 2505.2 soc. e ce seen oec'en 576 
Hampshire sheep, description, value.................-.--..-- 576 
Glcenice BREBD, OBCHIDUION. 0.0.02 sce. S2oide oe cece ees cons 576 
SUMICNTONOOIE STEM onto ss oo ea Seg Ces Mee Sete es aces 576 
Oxford sheep, description, value 576 
Rambouillet sheep, description, value 576 
Romney Marsh sheep, description 576 
Shropshire sheep, description, value................--..------ 576 
BOUIMGOWIMANCOD, GOSCTIDWON,, 5.5 20058.<. ce eae vacseccss cons 576 
Fionr, Lewis B., bulletin on ‘‘Shipping eggs by parcel post” 594 
Florida crops— 
CRON SA TAR MGS ooo ox Sc uw sc! ae paield Oona wen eles oa WOOO 
eomamion. may 1, 1012, 19Is IOS oe os co oc cw ccocwsicce sas BOS 
Forage, South, crops suitable for beef production 580 
Forests, National, water supply projects 592 
France, crop-reporting system 581 
Freight rates, ocean and railroad, for corn 581 
Fungi, specimens for study, preparation and preservation 586 
Fur— 
moleskins, value, London market, etc...............-..-..---- 583 
IAPR EIMNMISEAISD 2 ona an sche ise Sslate 3nd Ota oe eg aOR 587 
Fur-bearing animals— 
protection, economic value, etc 587 
scarcity in United States... 587 
Furs, skunk— 
importance, London and American markets 587 
MB ORTON G1 RDG OS ag nos ecis Soda ns acmbs Sawsaas cans 587 


Galloway cattle, characteristics, adaptability to South, etc 580 
Germany, potato production, comparison with other countries... . . . 581 
Ginning Egyptian cotton, suggestions 577 
Goose eggs, incubation period 585 
Grading cotton— 
and classification 591 
by standards, equipment, suggestions, etc ................---- 591 
Grain— 
crops, growing for hogging off, time for using, etc 599 
crops, hog pastures, arid land 599 
crops, hog pastures in subhumid districts 599 
crops, kinds for hogging off 599 
crops, Pacific Northwest, for hogs (and pasture for hogs), bulle- 
tin 599 
seed, preparation for spring planting 584 
shipment out of counties where grown 584 
stocks on torts Marci 1. SOG oe oe oo sinc bok ew wns se tebe sss 584 
Grains, specimens for study of agriculture, collection and preserva- 
586 
Granoturco, name for corn in Italy, production, and importance... 581 
Grasses— 
hay, for South 580 
South, suitable for beef production.......... get utube cavics 580 
Gravel, selection for concrete 
Gray, Dan T., and W. F. Warp, bulletin on ‘‘Beef production in 
l@ PEON cco coe secs inst sok eticine aes vic sucistoislescsigre i 
Grazing lands, western, stock-watering places, bulletin 
Great Britain, crop-reporting system 
Green manure, value of crimson clover, management, etc 
Gulf cotton, grade characteristics, varietal names, etc 
Guinea eggs, incubation period 
Gurler silo, description 


Hair balls, crimson clover, danger to horses and mules 
Hampshire sheep— 
breeders’ association, address of secretary 
MSACrIptiON, pointe OF VALUE, OUC. <..o.55 2c 5 oes tiviecen niece vessas 576 
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Hart.ey, ©. P., article on ‘‘ Preparing seed corn for planting” 
Harvesting— 

crimson-clover hay 579 

wheat, cutting, shocking, and stacking 596 
Hatching eggs, packing and shipping 585 
Hauling, silage corn to cutter, management 578 
a, sugar campaigns, 1911-1913 : 598 

ay— 

alfalia, value for hogs 599 

amount fed on farms where grown, 1914, by States 

condition and outlook, May 1, 1914 

conditions, forecast, stock on hand, etc., May 1, 1914 

crimson clover, spontaneous combustion, cause, instance 

crops, South 

Johnson ~- for fattening steers, comparison with cotton-seed 

hulls 5 

making, crimson clover 
Hen— 

eggs, incubation period 

setting, directions, suggestions, etc 
Hens, sitting, care 
Herd— 


breeding, feeding silage 
grading up for beef production in South, method 
Hereiord cattle, characteristics, adaptability to South, etc.......... { 
Highways. See Roads. 
Hog cholera. See Cholera, hog. 
‘‘Hogging off” crops, advantages, management, etc 
Hogs— 
feeding, crops suitable for pasture and hogging off, Pacific North- 
west & 
following cattle, suggestions 
grain ration while on pasture, advantages 
losses, 1913 
pasture and grain crops in Pacific Northwest, bulletin. ........ 
pasturing, management. . 
winter feeds 


Ho.mes, GEORGE K.— 
article on ‘‘Argentine beef” 
article on ‘‘Colonial cotton” 
Honey plant, crimson clover, note 
Honeybees. See Bees. 
Hoops, stave silo construction, requirements, adjustment, etc 
Hornworm, tobacco, destruction, use of arsenate of lead, dark-tobacco 
district, bulletin by A.C. Morgan and D. C. Parman.. 
Horses— 
feeding crimson clover, caution, etc 
feeding silage 
MGR EME gous Ont a 25.ois ose aoa ee ceinana cas ne enh oa teued 590 
water requirements, daily 
Hupson, E. W., bulletin on “Growing Egyptian cotton in the Salt 
River Valley, Arizona” 
Hulls, cotton-seed, feed for fattening cattle, comparison with corn 
stover, sorghum, and Johnson-grass hay 
Hunter, Byron, bulletin on ‘‘ Pasture and grain crops for hogs in-the 
Pacific Northwest” . 


Imports, corn from Argentina, by months, 1913 
Incubation— 

eggs, periods for different species of poultry 

hens’ eggs, natural and artificial, bulletin by Harry M. Lamon... 585 
Incubator— 

cellar, requirements 

lamp, care and management 

operation, and management, directions 

selection, considerations, etc 
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disinfection and storage 
types, descriptions 
Indians, Arizona, Papago and Pima tribes, relation to cotton indus- 
try, remarks 
Insecticide, arsenate of lead, use against tobacco hornworms in dark- 
tobacco district, bulletin 
Insects, injurious, destruction by skunks 
Interest rates, importance in farm credit 
Irrigated lands, crops for hogs 
Italian rye grass, value for coastal regions 


J a sugar « cane, feed for cattle in South, note 
nson 
salem, value of cotton growing 
hay crop for South, note 
hay, fattening steers, comparison with cottonseed hulls 


Kafir, value for forage and silage, note 
Kale— 
hog pasture, value, management 
thousand-headed, winter feed for hogs 


Labor, farm— 
hours required in different sections, detailed statement, etc.... £ 
wages in different sections, increase, etc.........5..-.----.+--- 5 
Lambs— 
feeding silage 
“hot house,”’ production, value of Dorset Horn ewes 
MBEROUNE, COOPEFAIVe, NOU. <0... 600 ccssec ce acces sce niees ce é 
Lamon, Harry M. , bulletin on ‘‘Natural and artificial incubation of 
hens’ eggs” 5 
Lamp, incubator, care and management 
Land, clearing, outfit for boring taprooted stumps for blasting 
Lanz, C. H., and H. B. Derr, bulletin on “Collection and preserva- 
tion of plant material for use in the study of agriculture’. . 
Lantz, D. E., bulletin on “Economic value of North American 
skunks”’ 5 
Lead arsenate— 
use against tobacco hornworms in dark-tobacco district 
See also Arsenate of lead. 
Leicester sheep— 
breeders’ association, address of secretary 
NEU NNIRRID NR oe ig sca ates esti s Chace Soplp Sess eis ieee: Sic slaakataeeS H 
Leiguty, Ciype E., bulletin on ‘The culture of winter wheat in 
the Eastern United States” 
Legumes, use for silage, value and objections 
Lespedeza, hay crop for South, value............-..2.2--2+eeeeeee- i 
Lichens, specimens for study, preparation, and preservation 
Lincoln ‘sheep— 
breeders’ association, address of secretary 
description, points of value, etc 
Live stock— 


numbers, monthly variation 
water requirements, daily, for various animals................ 
watering, advantages of warm water 
western grazing lands, watering places, bulletin 
Loans, repayment, duration, rates of interest, etc.. 
Louisiana, sugar crop, 1913 
Lumber, chestnut, uses, grading rules, yield of trees of different 
sizes, etc 


Manure— 
barnyard, care 
green, value of crimson clover 
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Mares, brood, feeding silage, supplementary feed, etc 
Marketing farm products, use of parcel post.............-----...-- 594 
MarsHalLL, F. R., bulletin on ‘‘ Breeds of sheep for the farm” 576 
Maynard, ©. J., remarks on domestication of skunks 587 
Mealies, name for corn in Africa, production, importance, etc... .-..-- 581 
mves smEmain. insseg, 1068-5 cs sch eccss Lees cd ecce de ucwocuesstkbhee 590 
Meat— 
demand, increase, effect on prices of stocker and feeder cattle.. 588 
imports, October, 1913-January, 1914..................-..---- 581 
Melilotus, hay crop for South, note 580 
Merino sheep— 
American, description of different types, points of value, etc.. 576 
breeders’ associations, addresses of secretaries.........-------. 576 
Mexico, corn production, acreage, etc 581 
Milho, name for corn in Portugal, production, and importance 581 
Milo maize, value for forage and silage, note 580 
Mine timbers, chestnut, requirements, remarks 582 
Mining tunnels, waste water of, use for range stock, management... 592 
Minks, destruction of poultry, method 587 
Mississippi, grasses, natural and others suitable for beef production.. 580 
Mixing board, concrete, requirements 589 
Molds, silage, cause, preventive measures, danger to horses, etc.... 578 
Mole— 
common, breeding habits 583 
common, description, habits, damage to vegetation, natural 
enemies, checks, bulletin 58: 
common, eastern United States, bulletin 
eastern United States, economic status............-.- Sh Pee ee f 
Riess CONMLUCTION, JOCRMON, £6.2c5.00.acasec «cide ccc cecieginnceye 4 
Moles— : 
common, description, habits, etc., bulletin 
damage to vegetation 
Gesisuctine, MEMOGs: éc0c. is soc. hc oe ss ceccaiee cess eee ewes 
food, investigations 
runways, location, system 
species, distribution 
Moleskins— 
RUMOR: SONOS 252 Sadi ics cies ewtane winietie mass Re Rao e eee 


Moraan, A. C., and D. C. Parman, bulletin on ‘‘ Arsenate of lead 
as an insecticide against the tobacco hornworms in the 
dark-tobacco district” 

Mosses, specimens for study, preparation and preservation 

Mules— 

feeding crimson clover, caution, ete 
feeding silage, danger from mold 


Netuis, J. C., bulletin on ‘‘Uses for chestnut timber killed by bark 
disease” 
Northwest— 
hog raising, ad vantages 
Pacific, pasture and grain crops for hogs, bulletin 


Oats— 
Canadian, imports, prices, production, etc 
crops, acreage and production, 1911-1913, by countries 
production, exports, imports, 1906-1913 
rotation crop with wheat, corn, and clover, treatment, yield, 
etc., experiments 
seed preparation for spring planting 
stocks on farms, Mar. 1, 1914, comparison with 1912, 1913 
Oil, skunk, uses, note 
Oklahoma, pools, construction, cost, advantages 
Orchards, cover crop, crimson clover 
Ostrich eggs, incubation period 
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Pen ene yOL M018 NOE... 5.65.) shes e ed see neta cede ens 583 
Oxford sheep— 
breeders’ association, address of secretary.............--....---- 576 
description, points NR ices pasthdn uk uidi atin 576 
Pacific Northwest, pasture and grain crops for hogs, bulletin....... 599 
Packing, egg, for mailing On ao cnisw Soom is Oo ace heteeh Aa sieaam un 594 
MMI BURG SIG AMMO sy icoc 3s. cdo ante sae Nis Paces vas Pac mecusnas 589 
Parcel post— 
means of marketing farm products, discussion................- 594 
shipping eggs by, bulletin RF SM I, BIO vin os ccncnessces 594 
zones, rates, measurement limits, eee 594 
Paris green, use on tobacco plants, injuries..............-..-..-.--- 595 
PARKS, K. E., Hetmer Rasim, and A. K. Rissmr, bulletin on 
aT EAR OMMEAG Src yiaia SiclalSistoe lien aucisaitasino me mies 589 


ParMan, D. C., and A. C. Morgan, bulletin on “Arsenate of lead 
as an insecticide against the tobacco hornworms in the 


RIK WORRCCOINUNICY coisectey-ch:ise Hoa mnccwe cede wsapmes 595 

Pasture— 
crop, crimson clover, advantages........-..---------+eeeeeeee 579 
crops for hogs, growing in Pacific Northwest................-.- 599 
Matis. BOUCH ROTC. BPOR OLR... Sos vin ccnwaesccsewsae 580 


Pacific Northwest, for hogs (and grain crops for hogs), bulletin. 599 
Pastures— 


ponditionand outlook, -May 1,1914. . 2... scncccenecsesiccige sess 598 

Condon: May 1, 1014, by Stated. cio ns0s. cede vcichcoce denice 598 

hog, management in Pacific Northwest.................------- 599 
Pasturing, wheat, in fall, management, caution. .............-..-- 596 
Rpnlow 6008 SUCHDSLION POPiOd .... -.ce4cec05- scsi cesccsesecvwseec 585 
Peas— 

field, hogging off, management...............-------0-+---+- 599 

field, unthrashed, winter feed for hogs, value, management.... 599 

sowing with wheat or oats for hogging off, advantages Meise sor dee 599 
SBeoiars,” Cotten, APDUCAUON OF VOM... 5... oc enc cccnee ceeswniss 591 
Pelts, skunk, grades, effect of climate on pelage, etc...........-.- 587 
Pheasant PRRB AMNCUUAON POTION «>.< =. o5'n\s. 5:5 2 aia cicjns ossin <sinesecdae 585 


Phlegethontius quinquemaculata. See Tobacco hornworm. 
Piedmont region, grasses, natural and others suitable for beef pro- 


ROND os cte Sake tiation ne <r acks peat anes anaes hwiariee 580 
Plant a for study of serene, collection and preservation, 
bulletin by H. B. Derr.and ©, H. Lane.......... 2.205 586 
Plant specimens, mounting for study of agriculture, directions... .. 586 
Planting— 
cotton, IRMCNRANOT AN MRE St Sos, Bion Units Siu Glauie sae seomeiehies 577 
spring, condition, May 1, Oni 598 
Plowing, spring, condition, May Wicca tase ean ack tees Slane sae 598 
Polecat. See Skunk; Skunks. 
kr Italian dish from corn, importance in dietary, note........ 581 
‘oles— . 
chestnut, cutting, marketing, demand, etc.................--. 582 
dead chestnut, Value, tC... .......---02-ccsccssescsscoenes 582 
Porumb, name for corn in Roumania, importance, note............ 581 
Potato crops, world’s, acreage and production, 1910-1912, by coun- 
NON nS asin chs ata dieig wines dia bial cidiahs oialgi OSia dlawiete staareiage 581 
Poultry— 
destruction by rodents, remarks. ...........---------+++2++-- 587 
raising, hatching hens’ eggs, natural and artificial methods, 
pulcan Dy Harry WM. EAMON, «. ..scceccrcegdaws rat ence 585 
Prairie— 
grasses, hay crops for South, note..............-...-----ee0e0- 580 
lands, black, grasses, natural, and other, suitable for beef pro- 
duction sisi at) tal eerie ga asta! e'a (ais. 6 aaatenewis me he ee Ronee 580 
Preservative, water glass for eggs, USC...........2-..eeeeceeceeceee 594 


Prices, farm products, trend, April 1, 1914..............2-.---+--- 590 
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RaBitD, Hetmer, A. K. Risser, and K. E. Parks, bulletin on 
‘*Homemade silos”’ 
Rack, silage hauling, construction: - ..<...<. kecusaccecccs -cuteaes 578 
Rambouillet sheep— 
breeders’ associations, addresses of secretaries 


Rams, community ownership, suggestions 
Range lands, western, insufficient water supply 
Ranges— 
watering places, natural, improvement, etc 
western, need of water supply . 
Rape— 
and clover, hog pasture, management................-..--+--- é 
hog pasture— 
in rows and in mixtures, value 599 
VEIUO; SONBRUOINONG 0). Ne oc 'od a eros vivlae ce ino Jaleo ee 
Ration, fattening calves for market : 580 
Rations— 
I ii Fle Gogh and ds 8 dela des hedeaskeeoe cael 578 
599 
silage as base. for ‘catia, Bereta av he Pe ilo act deters nd 2 ad ae ars 578 
Rats, destruction by domesticated iskunks:.-.... 02... .2.ceeeee00<- 587 
Reservoirs— 
construction in range country, water supply for stock........... 592 
construction for water supply for range stock 592 
Red clover, hay crop for South; note... .2..-< 2. <..4--cs262-0-4-- oe 580 
Red Polled cattle, inane adaptability to South, etc 580 


Risser, A. K., Hetmer Rasirp, and K. E. Parks, bulletin on 
‘“Homemade silos” 589 
‘‘Rivers’’ cotton, application of term 591 
Road drag— 
story + anee Weltee ets ose eed tadel Oe le ket oe eal ee ee te 597 


use, bulletin by A. C. Morgan and D. C. Parman 597 
Roads— 

drag, maintenance, cost 597 

earth— 

CRSCMANTORG IRONS. fuss oo 05. OS eae 597 
SGI ts 25 8 ON teh BO oe ae 597 

hard surfaced, mileage in United States.................-...- 597 

public, miteage in United States... .. <<. ccc cccc csc eev ces 597 
Rodent, mole, eastern United States. 5.605 o 5. secs ee ccccccesenes 583 
Rononia, Geairaction Dy skunks: =... 2.2. 5... .2sa0c sk nke ocr 587 
RomMEL, GEORGE M., article on ‘‘Silage for horses” . 578 
Romney ‘Marsh sheep— 

breeders’ association, address of secretary 576 

deacription, points of value, etc........6.....cseceeseccccecees 576 
ot crm, “Warten fewm for Wnage. eso. oss sgn dep sctecne ese as 599 
Rotation, crop, wheat growing in Eastern United States. ........-.- 596 
Rye— 

acreage, condition, prices, etc., May 1, 1913, 1914, by States.... 598 

condition and outlook, May 1, 1914 598 

crop, world’s, 1911-1913, by countries..................--.--- 581 
Rye grass, English, hog pasture, value, management 599 


Sand, selection for concrete 589 
Scalopus aquaticus. See Mole, common. 
Scuerrer, THEO. H., bulletin on ‘‘The common mole of the Eastern 
A I give gc: acces Austere 583 
Seed bed, cotton, preparation for irrigation . .........--.--.------- 577 
Seed corn, preparation for planting 584 
Seeds, collection and preservation, for study of agriculture, direc- 
WM See hor eae ses neon shes ona eeaeaen oan tease 586 
Seeps, development for watering places for range stock ............ 592 
Serum, antihog-cholera, use, directions, cautions, ete 590 
SHaw, = L:, - article on "Silage for sheep. i=. 2 .<0 ws scsess ocaws 578 
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classes, characteristics, an descriptions of types, etc--.--.---- 576 3-16 
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Shingles, chestnut, durability, disadvantages, prices.......-.------ 582 20-21 

Shorthorn cattle, characteristics, adaptability to South, recommen- 
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value for fattening GMMR ene ciicacte esa welese sess hones 580 8 
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‘eed— 
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loss of seed SEALY HUQ Soe oo ion 2 ese able sae aee ey Ss 578 13 
making and feeding, bulletin by T. E. eimai Peace eee 578 1-24 
moldy, danger to horses and mules.................----------- 578 17-18 
packing in silo, watering, etc.............-.22.se-ceeceencoees 578 10-12 
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Silos— Bulletin No. 
construction, requirements 
history, increase in use, etc., remarks 
homemade, bulletin by Helmer Rabild, A. K. Risser, and H. E. 

Park 
types, descriptions, advantages, cost, ete.. 4 

Skins, skunk, grades, effect of climate on pelage, ‘ete. 

Skunk— ; 
TGRORCISINN ADI R ES or Sardar ies Neate access a Wada ealgy aaeiee 5 
destruction of injurious insects, value 
farming— 

capture of animals for breeding 

PIMC ous wiclcosilddind so Sesitalc- ene wesc viawhane dedeg t 
SOOO INCOR cas 2 7s er cae ere al Poa 
furs, importance, London and American markets............-- 
odor, eradication methods 
scent glands, location, description 

Skunks— 
breeding 
breeding habits 
CONMNGROIAL VEING Ss o'c50 on costo sasek ewe abos sels Sudweaeeesdees i 
destruction of small! rodents 
SOE, SVU os kc ovina adn e spec rntvesessasaes Metvunns 


North American— 
economic value, bulletin by D. E. Lantz 


species, distribution, distinguishing characteristics, ete .... 
protection by law, popularity, note 
protection, history 
raising for fur, feeding, handling, etc 
scent sacs— 
cutting ducts, directions 


removal, directions 
skinning, treatment Of Nelle, C66. <<<... .<6ces< sinc cansindscmsiees 
spotted, domestication, usefulness, etc.. 
trapping, management. 
eapeere een, establishments in n Argentina, classes, output, etc... 
oil— 
fertility, maintenance, remarks on farming systems 
Hagerstown loam, value for wheat growing, description 
maintenance, value of crimson clover 
Soiling crop, crimson clover 
Soils, wheat, descriptions 
Sorghum— 
feed and silage crop of South, importance 
fodder, feed for fattening steers, comparison with cotton-seed 


Sorghums— 

grain, preparation for spring planting 

NIGARUEC CRODA TG WOMB on ae sclede nea Cieew ss novo ss sate meee 

use for silage, value, time for harvesting, etc........-.......-- 
South— 

beef production, bulletin by W. F. Ward and Dan T. Gray .... 

asture lands and grasses 5 

Southdown sheep— 

breeders’ association, address of secretary 

description, points of value, etc 
Soy beans— 

use for silage, note 

VMOC 10 AY GUE CIRO, NOG S25. ons coos ainisicn nic tivnneeecagmacs 
Split-log drag, construction and management..............--.----- t 
Spring, raising the level, directions 
Springs— 
benefit by fish 
improvement for watering places for range stock 
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Squash, winter feed for hogs, value, management..........-.--.--- 599 
Stave silo— 
advantages, construction, cost, etc:...-............----0----+-- 589 
construction, directions, illustrations, etc..............-------- 589 
Staves, silo building, lumber suitable, requirements, etc........... 589 
Steers. See Cattle. 
Stockers, feeding silage 
‘ache places on western grazing lands, bulletin by Will C. ~ 
arnes 
Stover, corn, fattening steers, comparison with cottonseed hulls. .. 
Straw— 
flax, utilization 
wheat, value as fertilizer, composition, etc 
Stubble, wheat, pasture for hogs, value, experiments 
Stump-boring outfit, operation, cost, tests, etc 
Stumps— : 
tap-rooted, boring for blasting, outfit 
uprooting by use of explosives, outfit, etc 
Suffolk sheep, note 
Sugar— 
beet, production, 1911-1913, per acre and per factory 
REPS Reap RINNE PON ae Fae viele Goes ee se viatexG main 
production, Hawaii, campaigns, 1911-1914.................---- 
supply, sources, domestic production, etc, 1911-1913.......... 
Swamps, improvement for watering places for range stock.........- 


Tannin extract, use of chestnut timber, tannin content, prices, etc. 
Teachers, instruction for collection and preservation of plants for 


use in study of agriculture, bulletin................---- 586 


Tenant farming, cause of decrease in cattle-feeding business. ...... 588 
ROMO, CRY. COMMEUCTION, VOID. 5 occ os.c6s's vaso se cccniecwsccsessse% DOO 


‘“Texas” cotton, grade characteristics.............. a . 591 
Texas fever tick, eradication, work of Government 580 
THompson, Harry, bulletin on ‘‘An outfit for boring tap-rooted 
stumps for blasting” 600 
NINE CP OR 8 ee Po eR oe Ca ees 596 
Tick eradication, work of Government 580 
Timber— 
chestnut, killed by bark disease, uses, bulletin by J. C. Nellis. 582 
dead chestnut, strength, comparison with green-cut timber 582 
Tobacco— 
growing, use of insecticide, necessity and advantages 
ornworm, destruction, use of arsenate of lead, dark-tobacco dis- 
trict, bulletin by A. C. Morgan and D. C. Parman 
hornworms, distribution in United States, maps.......-..----- 
insecticide, use of Paris green, injuries..................------- 
WOTOR M,N DOC OLIN... cw atae sc cs vases ok oocyst eat onys sees 
Tortilla, food from parched corn, Mexico, note 
Trails, construction to inaccessible watering places, management, 
URN UOEO ot tC ane an erin easels ake. w clots leat’ e emia d aie) Oe 
UN SAE DONMEMCUOI Sooo eo foes ote oc a nccciaceecaces nase 587 
RUM ERM. SOMA COMI ING <6 ie. oi.5.5 0%, cate cars sep c.acs ciacees 44a s 587 
araps, mole, types, management, etc. ..-..........----. eee ese eee 583 
Trough— 
cement, construction, cost, advantages for western range stock. 592 
log, construction, cost, ete : 592 
metal, cost, advantages for western range stock 595 
plank, construction, cost, etc 592 
Troughs, construction and cost of different kinds, watering places 
for range stock 592 
Tunis sheep— 
breeders’ association, address of secretary..........----------- 576 
description, points of value, etc 5 
Turkey eggs, incubation period 


Upland cotton, grade characteristics... ......-..50.<s0.cseeecs-e- 591 
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Veal, demand, increase, effect on price of stocker and feeder cattle. 588 
Velvet beans, forage crop for South, value 
Vetch, hog pasture, alone and in mixtures, value 


Wages, a? labor, different sections, changes, detailed statements, 


Warp, W. t. — 
and Dan T. Gray, bulletin on “Beef production in the South’’ 580 
and J. S. Corron, bulletin on ‘‘ Economical cattle feeding in the 
corn belt’”. 
article on ‘‘Silage for beef cattle’’ 
Water glass, use for preserving eggs, directions 
Watering places— 
artificial, for range stock 
range lands, location notes 
Weasels, destruction of poultry, method 
Wells— 
waaee water for stock in rangé country, 


etc 
Westaate, J. M., bulletin on “‘Crimson clover: Utilization’ 
Wheat— 
cultivation 
farm supplies, accuracy of estimates 
OE COMING MOG Ree ors is s53 acon cu Sees nis oS) a's: vain ee Secaaema ees 598 
foreign, 1914, outlook 
growing— 
experiments at Ohio agricultural experiment farm, results.. 596 
fertilizers suitable 
pasturing in fall, management, caution 
preparation of land and seed, sowing, etc 
rotation systems, Eastern United States 
harvesting 
hogging off, management 
pasture for hogs 
rotation crop with corn, oats, and clover, treatment, yield, etc., 
experiments 
seed, preparation for spring planting 
soils, descriptions 
stubble, pasture for hogs, value, experiments 
unthrashed, winter feed for hogs, advantages, value 
use as cover crop, note 
use as feed for stock, estimates, 1913-14 
use as nurse crop, management 
value for hogging off 
winter— 
acreage, condition, prices, etc., May 1, 1913, 1914, by States. 598 
condition and forecast May 1, 1914 59 
culture in the Eastern United States, bulletin by Clyde E. 
Leighty 596 
ouecak: Apel, 1914 
humid district, map 
summer pasture for hogs, value, management 
Windmills, use in raising water from wells and canyons in range 
countries 
Winter— 
feeding cattle, management 
wheat— 
acreage, condition, prices, etc., May 1, 1913, 1914, by States. 598 
condition and forecast, May 1, 1914 598 
culture in the Eastern United 'States, bulletin 
forecast, April, 1914 
humid district, map 
summer pasture for hogs, value, management 
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modified, advantages, construction, cost, etc 
modified, construction, directions, illustrations, etc 
Wood specimens, preparation and preservation for study of agricul- 


Woopwarp, T. E., article on ‘Making and feeding silage”’ 
Worming tobacco, cost per acre 


Yearlings, cost of raising, in South, profits, etc., experiments 
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